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At this time, just over 100 years after the famous cruise of HMS Challenger \aid the 
ndations of modern oceanography, it is fitting to look back at some of the earlier 

s which contributed to our knowledge of marine science. One such voyage was the 
Expedition of 1818 in HMS Jsabella and Alexander, commanded by John Ross. 


{ou 
voyage 
Arctic 
The voyage captured the public imagination at the time (see Plate I) and received a 
good deal of attention in later years, partly because it was the first of a whole series of 
Royal Naval expeditions in search of the north-west passage, and also because of the 
tremendous controversy which surrounded its return and which had repercussions lasting 
for several decades. The arguments centred around the geographical results which were 
the main objectives of the expedition, but a considerable amount of oceanographic 
information was also collected during the voyage. Unfortunately, in the months following 
the expedition’s return the conflicts overshadowed the scientific achievements, so that 
they were largely ignored and their significance was not appreciated until many years later. 
If the results had been examined closely at the time it is possible that two erroneous 
sheories which dominated marine science during the middle years of the 19th century 
would have been discredited much sooner than they actually were. 


For Ross was convinced that his sounding line had brought up living creatures from a 
depth of 1000 fathoms?, much deeper than the limit of 300 fathoms or so which was 
favoured by followers of the famous ‘Azoic’ theory developed by Edward Forbes during 
‘ye 1840’s and 50’s. Similarly, some of the sub-surface temperature readings were much 
jower than those to be expected according to the 4°C theory which was based on the 
misconception that sea-water, like fresh water, has a density maximum at this tempera- 
ture2. By the time the 1818 results were resurrected they were only of historical interest, 
since subsequent work had demonstrated the existence of life at much greater depths and 
also shown up the fallacy of the 4° theory. When the Challenger sailed in 1872 Ross’s 
results were simply accepted at their face value, and in almost every review of the history 
of oceanography since that time, including the introduction to the Challenger Report 
self, they have been repeated in the same uncritical way. The purpose of this paper is 
to attempt to rectify this situation, at least as far as the deep soundings and the tempera- 


ture measurements are concerned. 
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years so that only a brief summary is necessary here?. 
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Hurra! they have got Eursa major. as I live! Hurra! 

I see it! I see it! the North Pole by Jupiter!! I'll cling to it like a leech. Hurra! hurra!! 
I see Jack Frost! I see Jack Frost! Hurra! with the N. Pole in his hand!! 
. ©. Captain he is come to town, doodle doodle Dandy How you do Sir, hope see you well Sir? 


I think as how we have Bears, Gulls, Savages, Chump wood, Stones & Puppies enough without 
| going to the North Pole for them. 


6 2? Sabini. 

7. ’tis a good thing I’ve lost my Nose. 

8. RED SNOW for B.M. 

9. Esquimau wood for B.M. 

0. I say Snowball, mind you don’t tread on my heels. 

11. No, No, Massa Billy! & Mind you no tread my toes! 

12. WORMS found in the Intestines of a Seal by a Volunteer for Brit. Mus. 
3. Moluscoe for the British Museum. 

[4. who the hell’s to carry the big stone?!! 

15. GRANITE for B.M. 

1 . Lance made of Horn of Sea Unicorn used in common as a walking stick. 
7. If they kill the Dogs & stuff em! what will they do with Jack Frost? 
8. Cut his throat, & Stuff him also I supposes. 


Hurra. 
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The end of the Napoleonic wars had left Britain with a large and under-em 
nd the urgent need, at least in Admiralty eyes, for worthwhile peacetime uses 
hips and men. After a foray into African exploration with the disastrous Tuckey cf 
xpedition to the Congo in 1816, John Barrow, the influential Second Secretary a 
Admiralty from 1803 to 1845, was anxious to redirect the Navy’s attention to ot oe 
egions. His chance came in 1817 with the reports of returning whaling captains t 4 
the waters around Greenland were unusually free from ice. The most important 4 
was that of William Scoresby junior whose conclusion that the time was now T i osffe 
re-open the old search for the north-west passage between the Atlantic and the 3 

was enthusiastically accepted by Sir Joseph Banks, President of the Royal Socie Y ecive 
WBanks’s letter to the First Lord of the Admiralty, Lord Melville, was favourably - fe 
Mand the intention to mount such an expedition was announced in late November 


for both 
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Plate I. Cruickshank cartoon “Lan: 
A procession, headed by John Ross 
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the expedition’s zoological collectic 
Ross is followed in the procession | 
back from Greenland to his brothe: 
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urmission of the Trustees of the British Museum. 


front of Montagu House, in Great Russell Street, which was demolished in 1860. The sentry represents 
Iding the top of the ladder) and Dr. W. E. Leach, a naturalist on the staff of the B.M., who examined 
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Plate I. Cruickshank cartoon “Landing the treasures... . ”, published on January 18th, 1819. Rep 

A procession, headed by John Ross, extends from the coast towards the British Museum, the part sh 

the picket with which the Museum was provided until 1863. On the wall of the Museum are Sir Jos 

the expedition’s zoological collections. 

: Ross is followed in the procession by young James Clark Ross and, further back, by the military figcu 
back from Greenland to his brother Joseph who described the new species in the Transactions of the 

during his lifetime it was retained by Edward Sabine and only came into the Museum's possession af 

1 

| 
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Sabine carrying a bird on his bayonet. This is Sabine’s gull, Larus sabini, collected by Edward and sent 
iety for 1819. The type specimen is now in the collections of the British Museum (Natural History), but 


n 1883. 


More information about this cartoon can be found in M. D. George (1949). Catalogue of political antires preserved in the Department of Prints and Drawings in the British Museum, Vol. IX, 181 1-1819. 
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1 late November 1817. 


Digitized by the Internet Archive 
in 2022 with funding from 
University of Alberta Library 


https://archive.org/details/oceanographyofjoOOrice 


A two-pronged attack on the Arctic was to be made, with 
rigs Isabella and Alexander seeking a north-west passage from Baffin’s Bay, while an 
eastern expedition in the Dorothea and the Trent was to attempt to reach the expected 


open polar sea north of Spitzbergen. 
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a western expedition in the 


Command of the western expedition was given to John Ross, a 40-year-old Commander 


with over 30 years of sea going experience s 
in 1786. Ross had gained some experience 0 
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| qualified for Arctic exploration from this 
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But as Jones has pointed out, the initia’ 
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: ade, with a western expedition in» at as Jones has pointed out. the initial cause of the trouble following the expedition’s 
se from Baffin’s Bay, while an «urn was not the Croker Mountains at all. Rather it was Ross’s failure to a proper 
fwas to attempt to reach the expecte. jedit for the scientific observations to the officers concerned, and particularly to 

', gward Sabine, a 29-year-old Royal Artillery Captain who sailed as supernumerary on the 


‘to John Ross, a 40-year-old Comma i202 on the recommendation of the Royal Society.4 
i: 


had joined the navy at the age of gf For the voyage was very definitely a scientific one, and in his “Chronological history 
‘Navigation in the Baltic and White | ,f voyages into the Arctic regions ..... ” published as the Isabella and Alexander left 
- and he was certainly better ;ngland, Barrow went to great lengths to point out that the current search for a north- 
' iew than was his second in commay, wes! passage was not prompted by the commercial pressures which had spurred on the 
Fatty was soon to become much mq, 16th and 17th century navigators in the same quest. On the contrary, the ships were 
as a result of his good fortune in | equipped with the very latest instruments to ensure that the expedition was a success as’ 
‘second Naval Arctic expedition of | : scientific enterprise so that “whatever new discoveries may be made, may be for the 
general benefit of mankind”®. Nevertheless, there was a considerable element of national 
RE her naval Officers whose hd pride too, for it was supremely important that these discoveries should be given to the 
loration over the next few decades. } orld by England rather than by any — nation. “Jt would have been something 
BME dshiprian’ Tames Clark Ros a orse than indifference, if, in a reign wich stands proudly pre-eminent for the spirit in 
ining the navy in 1812. Like pity which voyages of discovery have been conducted, England had quietly looked on, and 

> Uf .yffered another nation to accomplish almost the only interesting discovery which 
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t passage, the 1818 Bee ae nore This refers, of course, to the northwest passage itself and the improved charting of 
8 the two ships Pe itisianigated Batt Greenland and North America, but Ross’s official instructions from the Admiralty made 
north or west. Nevertheless, on thei it clear that his Hugs not end here. For after specifying his duties in this 
encouraging to warrant sending a direction they oe ... Although the wb and most important, object of this 
year, and Ross was promoted Pos voyage, is the discovery of a passage from Davis Strait ... 3 it is hoped, at the same 
ut by the time the Hecla and the time, that it may likewise be the means of improving the geography and hydrography of 
the Arctic Regions, of which so little is hitherto known, and contribute to the advance- 


While Ross was left on half pay, a 
rin the meantime he had become the ment of science and natural knowledge. In particular Ross was to make a variety of 
animosity between himself and magnetic and meteorological observations, but he was also instructed to carry out a 
8, and remained at such an intensity comprehensive programme of what we would now call oceanography. He was, for 
‘in extremely vitriolic terms$ instance, “ ... to attend particularly to the height, direction, and strength of the tides, 
, and to the set and velocity of the currents; the depth and soundings of the sea, and the 
(Mountains, a non-existent range F nature of the bottom ... ” He was also “. . . to collect and preserve such speci- 
mens of the animal, mineral, and vegetable kingdoms, as you can conveniently stow on 
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For Sabine this was the beginning of a very distinguished scientific career in which he 
ade of the Presidency of the Royal Society. But in 
lified for the task he was placed on the /sabella to 
do. Nevertheless, he had been assiduously studying various aspects of science for some 
months and had managed to impress Sir Joseph Banks sufficiently to obtain his all- 
important support in obtaining employment in the new expedition. Sabine certainly 
worked concientiously during the voyage, particularly at the magnetic observations, and 
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296 JOHN ROSS'S ARCTIC EXPEDITION OF 1818 


it was especially the attribution of this work to James Clark 
narrative which sparked off the great controversy®. But John Ross was rather critical of 
Sabine’s performance in some other areas of the scientific work, and especially in zoology 
and mineralogy, indicating that the quality of the expedition’s results in these subjects 
suffered from Sabine’s lack of interest or expertise. These criticisms were perhaps not 
justified, for even in the early nineteenth century it was unreasonable to expect a man as 
young as Sabine, and particularly one with an active military career behind him, to be 
expert in all the disciplines involved in a voyage of this kind. On the other hand, a letter 
sent from the Jsabella on 26 July 1818 to his brother Joseph indicates that Sabine, in his 
turn, was somewhat scornful of Ross’s enthusiasm for collecting scientific material. 


Ross in the published 


“Ross asked me yesterday if he could write in my favour to any public people — It is 
very obliging of him. I told him no not at present — that I hoped to get promotion 
thro’ Lord Melville on my return. He said he had of course written about me to Lord 
Melville, but that he should be ready to do so any time to Lord Mulgrave or to any 
other person. He is very kind and I am really half ashamed of myself for laughing at his 
Stupidity in collecting mud, and packing it in pickle jars, and in glass tubes hermetically 
sealed, and in conceiving that he is doing Sir Joseph Banks great service in supplying him 
with it.”!0 


Ross was cleazly anxious to collect all manner of oceanographic data and there is 
little doubt that it was through his efforts rather than those of the other officers that the 
expedition obtained as much information as it did. Unfortunately, as we shall see, his 
enthusiasm was not matched by his care in recording the observations, the reliability of 
which are therefore often in doubt. 


THE SOUNDINGS 


The deepest reliable sounding in which material was brought back from the sea-bed prior 
to the voyage of the /sabella and Alexander is usually considered to be that taken by 
Capt. Constantine Phipps in 683 fathoms to the east of Iceland from HMS Racehorse in 
1773. In the intervening years few soundings had approached even this fairly modest 
figure, for the making of deep soundings from a sailing ship with only manpower to 
Operate the gear was tedious and time-consuming, and in any case most seafarers were 
interested in water depth only in so far as it might indicate the proximity of land or some 
other navigational hazard. 


Nevertheless, in accordance with his instructions Ross conscientiously took soundings 
at fairly frequent intervals and in his narrative he lists over 100 obtained while the ships 
were in Baffin’s Bay. The great majority recorded depths of less than 400-500 fathoms, 


but 8 were much deeper. Four of these were in the depth range 650-687 fathoms and, 
) although quite deep for that time, would probably not have attracted further comment. 
But the remaining four soundings, apparently between 1000 and 1070 fathoms, ensured 
for Ross a place in almost every subsequent account of the history of oceanography. 


A re-evaluation of the results after the passage of 150 years is not easy, partly because 
the published and manuscript accounts do not agree in all details. But before examining 
these accounts it is necessary to tackle two other problems; firstly to try to determine 
the techniques that were used for the soundings, and secondly to establish the degree of 
reliance that can be placed on the localities given for them. 
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_yUNDING TECHNIQUE 
phe simplest and oldest method of sounding the depth of the sea is to lower a heavy 
weight on the end of a line marked at regular intervals along its length. With the line as 
vertical as possible, the mark nearest to the water surface when the weight is on the 
om gives a reasonable estimate of the depth. To obtain some idea of the nature of 
spe bottom the weight may be ‘armed’ with a thick coating of soft tallow on its lower 
end. On reaching the sea floor a small sample of the sediment will stick to the tallow 

d be brought to the surface with the weight. 


This simple technique is still used today, although it has been largely superceded by 
echo-sounding and by more efficient bottom sampling instruments. But in the early 
j9th century it was still the main method of sounding, and the list of equipment pub- 
jished with Ross’s narrative shows that he had with him three “deep-sea leads” of 50, 100 
and 150 lbs respectively, and large quantities of 2% inch whale line. 


year 
boll 


an 


During the preceding few decades there had been several attempts to produce quicker 
and more efficient instruments for sounding in fairly shallow water. One such device was 
Burt’s buoy and knipper with which Ross was also provided. This instrument was 
designed to enable soundings to be undertaken from a ship under way and was adopted 
for general use by the Royal Navy in 181811. Ross found it satisfactory, but its use 
was restricted to depths of 100 fathoms or so and he reported that “owing to the 
water being generally above 150 fathoms, we had little opportunity of using inva 


In any case Burt’s buoy and knipper was not designed to bring up samples of the 
pottom, although the lead used with it could be armed like a conventional one. But 
Ross, according to his instructions, took with him an instrument “.. . better calculated 
to bring up substances than the lead usually used for this purpose”.}3 


There is no description of this new instrument which, according to a comment in 
Ross’s Meteorological Journal for 21 July 1818 (see later), was invented by Dr John 
McCulloch. McCulloch wrote the short geological appendix to Ross’s narrative, prefaced 
by some remarks on how poorly documented the collection of specimens was. He did 
not, however, mention his sea bed sampler, nor did he examine the bottom samples 


collected by the expedition. 


Culloch’s sampler was like, it was not very effective, for during the 
“many fruitless attempts had been made to procure substances 

n deep water”. Accordingly, in his narrative entry for 
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On 25 July Ross dispatched a letter to Croker at the Admiralty, informing the First 
Secretary of his invention and enclosing drawings of it produced by Midshipman 
Skene. (Plate II).15 The instrument consisted of a cylindrical cast iron weight with a 
rectangular cross-section, which was supported during the descent to the sea-bed by the 
open jaws of a pair of “forceps” protruding beneath the weight. The jaws were held 
open by a hinged bar carrying a spindle extending between and beyond the jaws so that 
this was the first part to touch the bottom. When this happened the hinged bar was 
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Plate II. Ross’s letter to the First Secretary to the Admiralty (Public Record Office, ADM 1/2429) 
written aboard the Jsabella on July 25th, 1818, together with Midshipman Skene’s sketches of the 
newly invented “deep-sea clamm”’. 


Reproduced by permission of the Keeper of the Public Records. 


“tripped” and the weight was able to slide down the jaws, clamping them together and 
nclosing a sample of the bottom sediment (see also Plate III). 


By the time Ross wrote to Croker the instrument had already been tried, for in the 
Narrative for 21 July he writes “My newly-invented instrument for bringing up substances 
from the bottom of the sea, being now finished by the armourer, who was an excellent 
mechanic, I ordered it to be tried; we were in smooth water, moored to the ice. The 
instrument was lowered into the sea by a whale line of two and a half inches, and in 
about six minutes it reached the bottom (at 220 fathoms); and, on being hauled up, 
contained between three and four pounds of mud and stones. The name I gave to this 
instrument . . . was the Deep-Sea Clamm”’.!® 


The rectangular cylinder of this first ‘clamm’, according to Ross’s description, weighed 
One hundredweight, so that with the jaws and tripping bar the whole instrument must 
have weighed nearly 150 pounds. He suggested, however, that smaller versions might be 


ade for use in shallower water, one of 50 pounds being recommended for the North 
16 
Sea. 
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Plate III. Brass model of Ross’s Deep-sea 
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JOHN ROSS’S ARCTIC EXPEDITION OF 1814 


With his published description Ross also gives some very brief details on how the 
clamm should be used. “In very deep water”, he writes, “it is necessary that it should 
be calm or nearly so, to be certain that soundings are obtained in 500 fathoms; but, in 
a light breeze, the instrument may be hung to a boat and towed in the direction of the 
ship’s drift, and if there is any wind it is best to lower all the sails down. An out-rigger, 
fitted with a block, should be fixed on the weather-quarter, through which the line 


ought to be rove and bent to the instrument, when it ought to be lowered until it is a 
fathom below the surface, and then let go”’.18 


Ross was obviously aware of the problems in obtaining accurate soundings caused by 
the drift of the ship, though it is not clear how his suggested use of a boat moored to 
the main vessel would overcome this. In any case there is no indication either in his 
narrative or in the available logs that a small boat was ever used for this purpose on the 
expedition, and the effective use of longboats to counteract both wind and surface current 


drift seems to have been introduced over 20 years later by James Clark Ross in the Erebus 
and Terror. 


The other main difficulty in sounding in deep water was to determine precisely when 
the lead or sounding instrument reached the bottom. For even after this had occurred 
the weight of the rope alone would continue to carry it over the side of the ship, though 
at a somewhat slower rate. The aim was to recognise this “check” when the rate 
changed, and to do this some system of timing was necessary. Again, it seems to have 
been James Clark Ross who introduced the accurate timing of the passage of each 100 
fathoms of the sounding line, though even with such detailed data it was easy to miss the 
check in very deep water?°. Although, as we shall see, John Ross did make some attempt 
to note the speed at which the sounding line ran out, he does not seem to have been 
particularly systematic in this, and the detection of the rate change probably depended 
on someone simply watching the line pass over the side. 


In summary, then, Ross’s deep soundings seem to have been taken either with a deep- 
sea lead or with the clamm, weighing between 100 and 150 pounds. The sounding 
instrument was lowered from the /sabella on a 2% inch hemp whale line, presumably 
running through a block rigged outboard on a spar. Finally, the arrival of the instrument 
on the sea-bed was determined visually. 


THE POSITIONS OF THE SOUNDINGS 
Before the /sabella and the Alexander sailed, Baffin’s Bay was virtually unmarked on . 
Admiralty charts, for Baffin’s own description following the voyage of the Discovery in 
1618 was so imprecise that his work had become largely disregarded. Ross was ane 
sailing into almost totally unknown waters with no fixed reference points within ud 5 
of miles. Secondly he had to contend with frequent poor visibility making astronomica 
fixes irregular and difficult, and finally there were the problems of using a magn tic 
compass in high latitudes 10 years before his nephew was able to establish the position 
of the magnetic pole. | 
Despite these difficulties, Ross came back with what must be consi ered a Sere 
good first attempt to chart the Bay, with the notable exception of the Sounds to the 
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+) and west, of course. The handsome manuscript chart, constructed by Midshipman 
jjnam and presented to the Admiralty, is still preserved in the Hydrographic Office?1, 
ie tracing of that part of it covering the deep squndings, from Lancaster Sound in the 
vee to Cumberland Sound in the south, is superimposed on a modern chart of the 
cite region in fig. 1. This shows that the coastline according to Ross is generally dis- 
ape from its presently accepted position some 15—30 miles to the southeast. Since 
2 chart was based largely on bearings and distances from presumed ship positions, these 
sie be similarly erroneous, so that the co-ordinates which Ross gives for the Soundings 
dhe F be relied upon. The errors probably arose because Ross placed too much reliance 
oe a log and chronometers. Parry consequently thought that Ross’s survey was 
te hadly manufactured” and he spent some time in the Hecla and Griper during 1820 
eee the western coastline of Baffin’s Bay2?. But despite the shortcomings of Ross’s 
Meine technique, his results were much more accurate and detailed than the manuscript 
pee hich were produced at the same time by Parry on the Alexander and which are 
aso in the Hydrographic Office (fig. 1)?3. 


Since Ross’s Jatitudes and longitudes are not acceptable, the probable posiuons of the 
ieep soundings must be determined by some other means. Because of the difficulty of 
ih the magnetic compass near the poles Ross went to great lengths to measure not only 
erie Bot also the deviation due to the iron in the ships, swinging the ships’ heads 
oe all compass points to measure this both in Baffin’s Bay and at Shetland. He also 
re that “... the bearings of the land were always found correctly by placing the 
ae head on to the northern or southern points of change’’, that is a seep 
which there was no deviation in either direction. It seems, then, that the es Hy 
means of fixing the positions of the soundings is to use the bearings and Ae e 
distances from the nearest land, despite the fact that these are not always based on 


sightings. 


SOURCES OF INFORMATION ON THE DEEP SOUNDINGS date 
The four deep soundings were all taken within a few days of one ie s the ae le 
j in’ and Davis 
i thwards down the western side of Baffin’s Bay 
Lancaster Sound and sailed sou raphe, 
j f the events of this part of the voyage, 

trait. There are several accounts o a 
ee one being in Ross’s published narrative already referred $s 2 The text _ ico 
arrative is based very largely on Ross’s copious ‘Private Remarks in his inde ogic 
To rnal and Sea Log?5. In turn, the log part of this document is based on the Rough 
ou ; : 


5]]/726 
Deck Log of the /sabella*°. 
Two further manuscript journals produced by members fF olen: s complement 
are extant. those of Lieutenant Robertson?7 and Captain Sabine*”. 
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Figure 1. John Ross’s chart (see note 1) of the coastline of Baffin Island from Lancaster Sound 4 
Cumberland Sound superimposed upon a modern chart of the same region. The track of the Isa 

is not a detailed route, but simply joines noon positions. 

Parry’s version of portions of the same coastline (see note 23) is included for comparison. 

The areas covered by figs. 2, 3 and 4, which include the sites of the deep soundings, are also 
indicated. : 
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QUNDING 1 
e first 1000 fathom sounding was taken on the afternoon of 1 September, 1818, less 


shan 24 hours after Ross had given up the search for the north west passage in Lancaster 
sound. As the ship sailed out of the Sound and past what is now known as Bylot Island 
, landing party was put ashore at Possession Bay. Ross remained aboard the /sabella 

and described the afternoon’s activities in his narrative. 


« .. at one, the boats were despatched, under the orders of Mr Skene and Mr Ross, 
to take possession of the country. Captain Sabine ... went on shore with the Surgeon 
and his Assistant to collect specimens of natural history; . . . They landed at about 
two o'clock, . . . In the meantime I was employed on board, in sounding and trying 
the current, and the temperature of the water. It being perfectly calm and smooth, I had 
an excellent opportunity of determining these important objects. Soundings were 
Sbtained correctly in one thousand fathoms, consisting of soft mud, in which there were 
worms; and, entangled on the sounding line, at the depth of eight hundred fathoms, was 
found a beautiful caput medusae; these were carefully preserved, and will be found 
described in the Appendix. To observe the current, the line was again dropped over, and 
the transit bearings of two objects on the land set; these, however, did not vary in the 
Jeast, nor did we find any current by the line . . . The temperature of the water on the 
surface was at 344°, and at eighty fathoms 32°; but as our self-registering thermometer 
had been broken; it could not be ascertained on board the J/sabella at a greater depth; it 
was tried, however, at two hundred and fifty fathoms in the Alexander, and found to be 
294°. These objects being obtained, views were taken of the land; and at five, a light 
breeze springing up from the eastward, I stood into the bay to pick up the boats; and, at 
the distance of two miles from the shore, we hove to, and sounded in four hundred and 
fifty fathoms, and the clamms brought up some stones and gravel, and two small shrimps. 


At six the boats returned with many specimens of the animal, vegetable, and mineral 
kingdoms.” 


Those parts of this passage which refer specifically to the sounding agree very closely 
with the manuscript documents. In Ross’s “Private Remarks” in the Meteorological 
Journal, for instance, his account of the shore excursion is followed by the following 


words. 

“At the distance of six miles from the shore we sounded in one thousand fathoms and 
got up about two and a half pounds of soft green mud and at the same time a beautiful 
caput medusae which has been carefully preserved — we sounded afterwards within two 
miles of the shore and had four hundred and fifty fathoms gravel, stones and two small 


shrimps”. 
In the log part of this journal there is no mention of this sounding under “Remarks”’, 
but it does appear in the sounding column. In the Rough Deck Log from which this was 


ranscribed, the left hand folio, including the sounding column, is missing 


presumably t : 
> the controversial 


together with the complete entry for 31 August, the day Ross “saw’ 
Croker Mountain! 43 
Robertson’s journal is extremely brief, 


Ross’s published account. 


“Sounded in 1000 fathoms soft mud, distance offshore 6 miles . . . ine 
ded in 450 fathoms soft mud and small stones distance offshore 2 miles’’. 


but there is nothing in it which contradicts 
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JOHN ROSS’S ARCTIC EXPEDITION OF 1818 


In many ways this first deep sounding is the most interesting of all, partly because of 
e retrieval of the ‘caput medusae’, since this was later accepted as the first clear demon- 
ration that life exists at great depths in the sea.34 But Ross’s reference to this fact 
one is sufficient to cast doubts on the accuracy of the sounding. For this starfish, now 

mown as Gorgonocephalus arcticus (Plate IV), is definitely a bottom living species and 
uuld not possibly have been floating 200 fathoms above the bottom.35 The sounding 
re at the 800 fathoms mark must therefore have been dragging on the sea-bed and this 
mediately puts an upper limit on the depth of water. 


But this sounding is also somewhat easier than the rest to position reasonabl 


y accurately 
cause the /sabella was so close inshore. 


In his text Ross does not mention a distance 
om the land, but in the table of soundings published with the narrative he says that 
ssession Bay was six miles to the south, the figure given in all the other accounts except 
at of Sabine who, as we shall see, changed his mind from 1—2 miles to 4—S miles. It 
ems very unlikely that distances of this order could have been grossly underestimated, 
feven if the ship was as much as 10 miles from the shore of Possession Bay there is 
indication on modern hydrographic charts of a water depth approaching 1000 fathoms 
hin this distance, irrespective of the bearing (see fig. 2). According to the presently 
cepted surveys Ross’s deep sounding seems to have been in a depth of 500—600 fathoms, 


10 


jugh the 450 fathoms sounding close inshore may well have been reasonably accurate. 


~ 


i ao ved 5 _ This is 
Gorgonocephalus arcticus Leach, 1819. B.M. (N.H.) registration uae ee ae not 
oy the specimen brought up on Ross’s sounding line, but the available documents 
lent to place this point beyond doubt.35 
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Figure 2. Detail of the area where Ross t 
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Figure 2. Detail of the area where Ross took his deep sounding on 1 September, 1818, supposedly in 
1.000 fathoms. The closed circle indicates the site of the sounding according to the distance and 
bearing from Possession Bay, and the open circle marks the latitude and longitude given by Ross for 
the same sounding. 

The depth contours in this chart and in Figs. 3 and 4 are in fathoms. They are drawn from the ' 
soundings on Canadian charts 7220, 7052 and 7054, and are reproduced by permission of the Canadian 
Hydropgraphic Service. Although these are the best available charts, detailed hydrographic surveys 
have not yet been carried out in this area and the contour positions cannot therefore by considered as 


accurate, 


If this assessment is correct, how can such a discrepancy be explained? Ross says that 
they could not detect any appreciable surface current causing the ship to drift and this 
may well have been so. But since the entanglement of the starfish in the line proves that 
a considerable length of it must have been lying on the sea-bed, the most likely expla¢ 
nation is that a bight of the line was carried away from the ship by a fairly strong sub- 


surface current, probably close to the bottom. 


The uncritical acceptance of this sounding in the late 1860’s by Carpenter and . 
Wyville Thomson and, through them, of the oceanographic world at pigdlige les mainly 
due to the influence of Sabine’s “recollection” of it. The entry in Sabine’s journal for 
1 September runs to 2% foolscap sheets, the bulk of which is devoted to an account of 
the shore excursion referred to in all the other documents; but he ends the entry with a 


short reference to the sounding. 
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“Whilst we were on shore the ship sounded in 1000 fathoms muddy bottom being 
between one and two%? miles offshore — A magnificient Asterias Caput Medusae ans 
entangled by the line and brought up with very little damage. The mud was very soft 
and of a greenish colour and contained small specimens of Lumbricus tubicola”. 


Fifty years later Sabine had quite deservedly won the respect of the scientific com- 
unity through a long and distinguished career. It was quite natural, therefore, that 
Carpenter and Wyville Thomson should discuss these early oceanographic vestilies with him 
when they were themselves embarking on the historic series of cruises on the Lightning 
and the Porcupine which ultimately led to the Challenger expedition itself. In a footnote 
to the summary of the results of the first cruises of the Lightning, Carpenter38 refers to 
such a discussion with Sabine, beginning with the above extract from his journal but with 
e notable omission of the first five words. Sabine continues “So far my written journal, 
but I can add, from a very distinct recollection, that the heavy deep-sea weight had sunk, 
drawing the line with it, several feet into the very soft greenish mud, which still adhered 
to the line when brought to the surface of the water. The starfish had been entangled in 
he line so little above the mud, that fragments of its arms, which had been broken off 
in the ascent of the line, were picked out from amongst the mud”. This quotation was 
ubsequently repeated in Wyville Thomson’s classic Depths of the Sea,34 and in the 
listorical introduction to the summary of the Challenger expedition results.39 


Considering Sabine’s eminence in the late 1860’s it is perhaps not surprising that this 
iccount should have been accepted at its face value, despite the fact that he was by now 
Imost 80 and was recollecting an event which had taken place half a century earlier. 
lowever, as we have seen, on the afternoon in question Sabine was on shore and did not 
eturn to the /sabella until well after the sounding had been taken, so that his “very 
istinct recollection” was at best a secondhand one derived from the officers who had 
mained on board. It would be wrong and unjustifiable to suggest that Sabine was 
liberately overstating his memories, indeed he could have had no possible reason for 
ding so. But it is interesting to reflect on the credence that is often attributed to the 
ords of eminent sages even when they pontificate on matters other than those for which 
1ey achieved greatness! 


Before leaving this first deep sounding it is worth examining Ross’s reference to the 
mperature measurements carried out at the same time, since these raise some points 
hich are important in the interpretation of the later soundings. 


Ross was expected to take surface and sub-surface temperatures for two main reasons. 
rst there was the general aim of improving the very inadequate knowledge of Arctic 
drography and, secondly, water temperature along with specific gravity determinations 
re expected to identify currents flowing through the northwest passage or from the 
rctic Ocean. 


To measure the sub-surface temperatures the Isabella and Alexander were each provided 
ith a Six self-registering thermometer in which the maximum and minimum temperatures 
re recorded by small indices pushed around a U-shaped tube by a column of mercury. 

s Ross mentions in his 1 September entry quoted above, the /sabella ’5 instrument was 
dken early on in the voyage, an event recorded in the Meteorological Journal for 

May. 

“The self-registering thermometer sent down to 180 fathoms on coming up that part 
the glass tube which contains the spirit was found to be broken just at the bend”. 
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Sabine also records this breakage in his journal, but he adds “It happens fortunately 

# r have one of my own to substitute”. He does not, however, seem to have made 
ae “substitute” freely available to Ross, and on the afternoon of 1 September, with 
soe Satara the Captain had to employ other means to record the temperature of 
eee 80 fathoms to which he refers. This would have been the water bottle invented by 
re eae Davy. This bottle was fitted with a stop-cock ingeniously opened and closed 
ay essure-operated piston which could be adjusted to act at any depth between 5 and 
a ie ty Although the stop-cock leaked and the instrument’s use was limited to 
S i aie depths, Ross frequently measured the temperature of the water which it 
re to the surface to obtain some idea of the sub-surface temperature in the absence 
sie self-registering thermometer. 


IN ROSS'S ARCTIC EXPEDITION OF 1818 
30H? 


Ross ends his account of the hydrographic observations of 1 September with a ; 
ference to the determination of the temperature at a depth of 250 fathoms from the 
Ee, der, whose self-registering thermometer was still intact. There is, however, no 
hai oi this determination in any of the Alexander’s documents for that day and it 
LARERG that Ross was referring to a measurement made on 6 September and recorded 
ee personal journal*!. 


“Sent the register thermometer down to 246 fathoms — no bottom. Temp. indicated 
30°, water at the surface 36% — Air 41°” 


Ross seems, then, to have been quite capable of transposing the events of ef to 
his account of another and this may help to explain some of the inconsistencies in the 
i 
description of the next deep sounding. 


SOUNDING 2 | 
The second deep sounding was taken five days later, on 6 meee ee 
i - f the opening of Pond Inlet be 
e 50 miles further to the south-east, of 0 . 
peaiaaid and Baffin Island. In his narrative Ross gives the position of this sounding as 
1°9'52"'N: 73°06'30"W, with Cape Coutts bearing SW by S 21 miles. 


“At six p.m., it being quite calm, and the water smooth, we Hage eae se 
| nd found one thousand and fifty fathoms, which were the deep i 
ee aeigiis Baffin’s Bay. As we had only one hundred and twenty fathoms fifteen 
ees Pi be is evident the bottom of the sea, like the e a ee 
has i ttom was so extremely soft, that the instrum 
arin ipa dst force was required to ie it ae Bannan 
ai i and we had a good op 
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__ So far this account agrees almost word for word with the manuscript Meteorological 


_ journal, but in his published version Ross adds a further section which has no counterpart 
| in the manuscript. 
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“Although the check the instrument made to the motion of the line when it struck 

the bottom was evident to all, I wished to put the fact beyond doubt; and for this 
_ purpose, I set the instrument so nicely that the least resistance at the bottom would make 
it act, and having attached the self-registering thermometer to it, I let it down first to 
five hundred fathoms, and in the same manner to six hundred, seven hundred, eight 
hundred, and a thousand, in succession. At each time it came up empty, and the thermo- 
meter each time shewed a lower temperature, proving clearly that the water became 
colder as it became deeper, and also indicating that the instrument had not reached the 
bottom, even as far as the depth of one thousand and five fathoms. It occupied one 


hour for all hands to pull it up from that depth, and an account of the temperature of 
the sea will be found in the Appendix.” 


But in the relevant Appendix, the one in which the deep sea clamm is described, Ross 
attributed these temperature determinations to the following day, and at the same time 
tefers to another source of sub-surface temperatures which he quite often made use of, 
the mud brought up from the sea-bed by the clamms. 


“On 6 September, in latitude 72°23'N and longitude 73°07%' west, we sounded in one 
thousand and fifty fathoms, from which depth the instrument brought up six pounds of 
very soft mud; the next day being quite calm, we tried the temperature of the sea at five, 
six, seven, eight hundred, and a thousand fathoms; and found its temperature decrease 
from thirty-five gradually to the same temperature as the instrument gave it, which was 
twenty-eight three-quarters.” 


In fact, as we shall see, there is good evidence that the serial temperatures were not 
measured on 7 September either, but Ross’s account of the 6 September sounding contains 
other possible “mistakes” too. 


His reference to the starfish in the line at 800 fathoms, for instance, is so similar to the 
account of the capture of the Gorgonocephalus in the first deep sounding that it could 
easily be the same event, and the absence of any reference to this second starfish in the 
zoological appendix tends to support this suggestion.4? 


The true depth of this second sounding was probably even less than that taken on 
1 September, for a position 21 miles NW of Cape Coutts would be in water considerably 
shallower than 300 fathoms, and even 30 miles off the Cape the depth is little more than 
400 fathoms (see fig. 3). The 1000 fathoms isobath does not approach closer to Cape 
Coutts than about 80 miles, and this in a due easterly direction! On the other hand, a 
position with Cape M’Culloch bearing SW 17 miles, the locality given for the “one 
hundred and twenty fathoms fifteen miles further north” referred to by Ross, would be 
over 300—500 fathoms of water. Ross’s position fixing was obviously very faulty in this 
area and his deep sounding was very inaccurate indeed, despite his statement that they 
“had good opportunities of obtaining the exact depth... 2 AT HHIS case, however, the 
personal journals of Robertson and Parry contain a clue to at least a partial explanation 
of the inaccuracy. For both manuscripts refer to the effects of a surface current on the 
course of the ships, Parry mentioning that they had been ssetij ded arules during the 
previous 24 hours, while Robertson says that they had been pushed much to the ne 
ward and eastward for the last 8 days”, by a current running at an estimated half knot. 
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Figure 3. Ross’s deep soundings Ole 
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Figure 3. Ross’s deep soundings of 6 September (1,050 fathoms) and 7 September (1,015 fathoms). 
As before, the closed circles mark the positions according to the distances and bearings from the land, 
while the open circles mark Ross’s stated latitudes and longitudes. 


This current, presumably part of what is now known as the Baffin Current#3, could have 
carried the Jsabella several hundreds of yards during the half hour the clamms took to 
reach the sea-bed, making accurate sounding almost impossible. 


SOUNDING 3 
The following morning the ships were off Bergeson and Dexterity Islands**. Here, with 
Cape Cargenholme bearing SSW 24 miles they sounded for the third time in what they 
thought was more than 1000 fathoms of water. The entry recording the event in the 
rough log is short and somewhat unclear. 

“At 9 hove to, to sound temperature of the sea at 1005 fathoms below the surface 
28%° at 10 filled and made sail.” 

On the left hand folio this sounding is given as 1015 fathoms soft mud, but the 
apparent discrepancy is clarified by Ross’s entry in the Meteorological journal, segue he 
starts by getting the time wrong! 
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JOHN ROSS’S ARCTIC EXPEDITION OF 1818 


“At 8.30 being quite calm, we sounded in 1015 fathoms and at the same time sent 
jown the Self-Register thermometer to 1005 fathoms which showed the temperature to 
Ie 28% the line was directly perpendicular the weight weighed 100 pounds distinctly 
perceived to strike the bottom and was 21 minutes and 2 seconds in descending it was 
auled up in 48 minutes, the lead appeared (like the Clamms) to have been more than its 
ength sunk in the mud:— immediately after a breeze springing up from the SW by 


Compass and all sail was made. The clouds soon obscured the land which had been seen 
t 5 leagues distances.” 


In his published narrative, however, Ross expands this passage and describes two 
eparate soundings, the first using the deep-sea lead alone and the second using the clamms 
nd the thermometer. Except for the omission of the reference to the self-registering 
hermometer and the temperature the account of the first sounding agrees closely with 
hat quoted above; he then adds the following sentence (p. 194). 


“After this experiment, the clamms were sent down, with a self-registering thermo- 
Meter attached to it, to one thousand and five fathoms, and the temperature of the sea 
tthe depth was ascertained to be twenty-eight and a half; the instrument coming up 
yithout anything in it, proved it had not been at the bottom.” 


This account of a second sounding is clearly not correct, for all of the manuscript 
Surces, including Robertson’s journal and Ross’s Captain’s log**, agree that the /sabella 
jas hove to for only one hour. This would be just sufficient for the times given by 
‘oss himself for the descent and recovery of the lead on the first sounding, but neither 
le second lowering with the clamms nor the elaborate serial temperature measurements 


entioned in the appendix (see above) could possibly have been accomplished in the time 
vailable. 


In fact, there are so many inconsistencies between the various accounts of the soundings 
£6 and 7 September that it is difficult to know which, if any, of the statements are 
ompletely reliable. But while the soundings on neither day approached 1000 fathoms, 

lat obtained on the 7 September was probably a great deal deeper than the earlier one. 
or although the stated bearing and distance from Cape Cargenholme would put this 
Munding, according to modern surveys, in water little more than 100 fathoms deep, the 

lip would have had to be only a few miles further to the north-east to be over 600 
ithoms or more (see fig. 3). 


OUNDING 4 


ring the next two weeks the ships continued to move generally towards the south- 

ast. Apart from a few relatively shallow soundings, little oceanographic information was 
btained until 18 September, when they were in Davis Strait once more, off the ; 
umberland Peninsula. Here they obtained what was thought to be the deepest sounding 
Mt all. 


“At sun-set we hove to, as usual, to sound, and give the Alexander an opportunity of 
ining; and we found bottom at the great depth of one thousand and seventy fathoms, 
nd obtained a quantity of very soft mud of a rusty colour ye 


In the rough log this sounding receives only the following brief mention, eee on 
Ove to to sound”, and in the soundings column opposite 9.30 “1070 Reddish mud. 


The Meteorological Journal is similarly terse. 
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~1 ROSS'S ARCTIC EXPEDITION OF 1818 Ba 


~We sounded at & p.m. in 1070 fathoms which is the deepest water we have yet had, 
4 got from the bottom some very soft rusty coloured mud...” 


The position of this final deep sounding is particularly difficult to establish, for in 
idition to the problems already mentioned there is some confusion about the names of 
if neadlands seen in this area. 


In the table published with his narrative Ross states that the sounding was taken at a 
joint from which Cape Searle bore SW 9 miles. But they had discovered and named Cape: 
Oey on the previous day and, according to the narrative, had sailed beyond this headland 
guring 18 September, identified Dyer’s Cape and established its latitude as 66°42'N (see 
fiz. 4)- Ross’s short account of the sounding, quoted above, follows immediately after 
his statement that they had “explored the coast as far as latitude 66°50'”, that is only 
s' of latitude north of Cape Dyer, which suggests that the sounding was made off this 
cape and not off Cape Searle. Ross’s error is explicable if, as seems likely, he based the 
information given in the table of soundings on Bushman’s manuscript chart (see note 2A): 
for here the names of Cape Searle and Cape Dyer are transposed! 


As in the previous cases no reliance can be placed on Ross’s stated latitude and 
longitude for this sounding — 67°27'6"N; 61°09'W. As it happens, this position corres- 
ponds to a sounding of over 1000 fathoms on modern charts (see fig. 4), but since this 
locality is some 30 miles from the nearest land, instead of the 9 miles given by Ross, his 
figures must be wildly inaccurate. 


The most likely position for the sounding therefore seems to be a few miles, certainly 
not more than 10 or 15, off Cape Dyer. But whether it was taken here or off Cape 
Searle it was definitely not in 1070 fathoms of water, for apart from the 1000 fathom 
sounding referred to above and two further isolated soundings a little over 500 fathoms, 
some 27 miles offshore, the 500 fathoms isobath does not approach closer than about 
40 miles from the coast anywhere in this region (fig. 4). 


SUB-SURFACE TEMPERATURE MEASUREMENT 

Ross’s attempts to follow his instructions “to measure the temperature of the sea at 
various depths”, have already been briefly referred to. Several dozen such determinations 
were made during the polar voyage, using the deep-sea clamms, Davy’s water bottle and 
the self-registering thermometers. Most of the measurements were made at only one 
depth at each locality for comparison with the temperature records of the surface water 
and of the air which were also routinely taken. This was not a new departure, for many 
sub-surface temperature measurements had been taken on earlier voyages, particularly ~ 
after the introduction of a suitable form of Six’s self-registering thermometer In 179877" 
But the 1818 expedition probably saw the first attempt to measure the Tees are ata 
series of different depths at the same place, a practice which together with simultaneous 
salinity determinations was to become one of the main tools of the physical oceano- 
rapher. 
soe first such serial temperature determination was considered by Wyville ek re 
to have been that described by Ross in his Narrative for 6 September ieee (see Sounding 
2 above). But, as we have seen, there is good reason to believe that Ross’s account was 


; 
Kia) Wh Power Prey, Yan » _ 
‘ - ee a | 


bal Ipy' sven ow netew taodeoh ond eb Mati wow ay OFS Baas i Ae 1s 
.. huang Deunties wed view Ad eM eT GT cai 
4 Lf ry iN 


wl dacs of That givaloaned 4 gaihwure qa huts walt: ter cent binge att (Phy 
lo s4inec oc ruods nol ines smo ef svi! benoiied Highaly Te a pil. o wie) 
08 HR We Movin ‘nbs 
es in 0448) 2 pettncag scr iol) eatete 220M putlmunied yt ott Bae lie cidan aly it 
qe) harrin bes breesborth ber vt we ote OF veabaliene aL? Tete cori td ny . 
bead als bneved Baljee Heel ,ovit A ort? iol galt Hh MD ei aire Oy weld iy Ady ob 
sw) MCh oad on sbuttital oft bavievdewer bie se ey re belteinehy Weare? A! wii, 
wile Yisinihowim peolpl wade Datony collate il) 1 Giiiey an Oe PY ede ae a 
vino ct tert 5” O2° GB shartiial as wil an tees ntl ie wie Ral YAM tat Tenataye uf 
it) Tie sbery tem gaibnanm sot tet onapde A TOS aie Pete Ten NMG) ey My 
Wd boend or All aoe eo 5h) sidantlgae » eet deel” aie? dq) ie ian OGG Fea 
00 ovr) Yer Sgroeunne ‘onanGwll fe hla 4 at WD ALA 1 pr rere 


‘Hoouganet ate 2 a) hen Figo GR Oe Rein SEP aus 4005 


s obutite!l Selqiz 2208 on Bagate 06 iy De 40 ghd anolvnngy oi) riod 
ern nite alt inaacud Wel WeD"Ie-W 4 tC TS wily air wo? ale isura 
fl *) fa mabed o-srigdial GT tee) We iy oo shuns, 
d noviy anlite © otf to Leet few! Ween oP pyotl Sen OE ener 2 leap 


Aenean Ubiow. wi Wan Gua) 


ViNtigs) liga WA) @ 4¢-@) bo taiisyel) orl hietod aA) weit crty ligery dhade: afut SAT 
nin? Tie ws. costl ssotet e0% eiitodw fyi 2a) eee eet)! pet? ation Mii 
xt O01 oft metl hege ot vetem Jo anpeie) Qh Gl af gam eigriibeh sew ti) wine 

jee) OOF twee Sil a agenda |) mo hole Owh Tt ovcede tf Gaeigtes Griitaniges 


note qedy pels ecurds Jon 90 special aenbaghig? GDF ot pander ii wala | ym, 
’ ) 4h) re Lt Ot etary Me OA ota) cclamtit 


4 


ere (eet LUTE JaAANUS TR 
4 ony sii To SMITHS yiHeT oH oni "ne aif . § fh algal 
aoniton mae Rope weEGh Eeiews? lor booenloe yipaH eee @ Gila sued ; F 
ae sti werewr Ree pieenel> rade at Grew MAY 
ooo “Ging fiber 7 diene inom ot le feat ‘ 
lew Sonliuat 4a? logis sndkrsteer all iw leele 
Thhve net Sig wae k dort wee ay odes yloeeagy 
Lialisant iaiep OgOROe TID AC node oad ball erie vase OY 

Re! | ot aistodt griteitzigerting «22 Yoo? stdpieie a Ye aaee 

«ie erursagiier ah weer OF Merits teat oil woe oily delet 
voamatuindia Diy welizec” dautw oxo £ asuhq Mum i tale 
a ane aiiaiad 


7 7 


100 


a 


Cape Searle 


Cape Dyer 


a 


‘igure 4. Ross’s sounding of Se i 

eptember 18th, 1818, supposedly in 1,070 fath c 
BR nds to hab eat tists ae and longitude for this sounding, Sede ‘the pm wae 
Seinen g of 1,025 fathoms, but it is some 30 miles offshore instead of the 


-? on either a faulty memory or a vivid imagination and that no such data were 
Piained at this time. On 19 September however, when the ship was off Dyer’s Cape, a 
P ies of temperature measurements at different depths were certainly made from the 
Sabella and were described by Ross as follows. 


“In the afternoon it fell quite calm, when we sounded in six hundred and eighty 

; homs; I thought it a good opportunity to try the temperature at different depths by 
means of the self-registering thermometer, and it was found to be as follows: at six 
undred and sixty fathoms, 25¥%4°; at four hundred, 28°; at two hundred, 29°; at one 
undred, 30°. The bottom was of a yellowish rusty colour, and very soft.” 


This account agrees very closely with the manuscript remarks in the Meteorological 
Surnal, except here he says that at 400 fathoms the temperature was 29°. It also agrees 
{ h the figures quoted by Alexander Marcet in his classic summary paper on the temper 
Ire and specific gravity of sea waters which also includes observations made from the 
lexander, the Dorothea, and the Trent#9. Marcet attributes the /sabella’s temperature 

‘ asurements to Sabine whose private journal refers to a slightly greater total depth 

nd a slightly higher minimum temperature than in Ross’s version. 
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JOHN ROSS’S ARCTIC EXPEDITION C 
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“Having sounded in 750 fm the Registring[sic] thermometer was sent down to 680 fm 
gnd on coming up the Index of greatest cold was 253° — never having known it lower 
than 28° in former instances, even at a depth of 1000 fm and at other times when close 


? 


to the bottom . . .”. 


This extremely low reading obviously intrigued Sabine and he was anxious to convince 
his readers of its accuracy, for he continues. 


«. . I was very careful in examining the thermometer, but could discover no other 
reason for it than the actual coldness of the water; Capt. Ross and I were both on the 
spot to receive the tin case in which the thermometer is sent down; it was full of water 
and on drawing out the thermometer Capt. Ross remarked that the mercury was close to 
the Index; it fell instantly and rapidly, but I have the same belief that at the moment 
when my eye first glanced on it, it was close up — unfortunately the water had been 
emptied out of the tin case before I could ask for it. The index was reset and the 
thermometer sent down severally to 400, 200 and 100 fm the temperature being 29° at 
the first two depths, and 30° at the last”. 


But apart from his interest in the 25%° reading as a record “low”, there is no indi- 
cation that Sabine or anyone else aboard the /sabella or Alexander was aware of the 
wider significance of these results. For the low bottom temperatures and the con- 


sistent indications from almost all the temperature determinations that Baffins Bay 


became colder with increasing depth were completely at variance with the so-called 
“4° theory” of oceanic temperature distribution that was widely adopted during the 
middle decades of the nineteenth century. 


This theory was founded on the knowledge that fresh-water has a maximum density 
at 4°C (39°F) and is lighter at both higher and lower temperatures. On the assumption 
that sea-water behaved in the same manner it was confidently predicted that the great 
ocean depths would be filled with a heavy mass of water at this temperature of maximum 
density. In low latitudes this water mass would be overlaid by warmer layers, so that in 
these areas the sea would generally become colder with increasing depth — a state of 
affairs for which there was abundant evidence. At around 50—60° both north and south 
of the equator, where the mean air temperatures hover around the 4°C mark, the sea was 
expected to assume this temperature from surface to bottom, while in higher latitudes 
colder but lighter water would be produced at the surface, so that in the Polar regions the 
sea was expected to become warmer with increasing depth. 


The temperature measurements made from the Dorothea and the Trent on the eastern 
expedition in 1818 seemed to support this theory, for they showed that the sea to the 
east of Greenland generally did become warmer towards the bottom. But when Marcet 
examined these results, together with those obtained by the /sabella and Alexander and 
the water samples collected on both voyages, he realised that this temperature inversion 
was caused by the overriding effect of salinity stratification on the water density. He 
carried out careful laboratory experiments and satisfied himself that, unlike fresh water, 
salt water continues to become heavier with decreasing temperature until it freezes. 


But Marcet’s results were disregarded in favour of observations which supported the 
more traditional view — and there was a good deal of such support. James Clark Ross, 
for instance, apparently encountered the “circle of mean temperature” on his way to the 
Antarctic in the Erebus and Terror in 1839 when he found a uniform 4°C from surface 
to bottom at about 56°S. It was later realised that these results, and others like them, 
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JOHN ROSS’S ARCTIC EXPEDITION OF 1818 


were obtained because thermometers unprotected against the effects of pressure were 
used, so that as the instruments were lowered into the sea the bulbs were squeezed by 
the weight of water and the mercury was forced up the thermometer stem to give 
artificially high readings. From the late 1850’s onwards sub-surface temperatures were 
generally taken with thermometers in which the bulbs were protected either by thickened 
glass or by enclosing them in a second bulb part filled with alcohol5°. But despite the 
resulting accumulation of contrary evidence, the 4° theory continued to be favoured and 
was even accepted by Wyville Thomson and Carpenter until they also recorded tempera- 
tures incompatible with it during the cruise of the Lightning in 1868. In his summary of 
‘the Lightning results and of the even more significant ones obtained by the Porcupine 

in 1869 and 1870 Wyville Thomson reviewed the history of deep-sea temperature 
measurements and realised the significance of the data collected during Ross’s expedition®! 


Wyville Thomson and subsequent reviewers have assumed that in order to record the 
low temperature that they did, the thermometers employed during the 1818 voyage must 
have been pressure protected in some way, albeit unintentionally. One possibility is that 
this protection was afforded by the tin case in which the instruments were sent down*?; 
there is some support for this in Sabine’s reference, in the passage cited above, to the 
case reaching the surface full of water on September 19th — as though this was not 
usually so. But even if the case nermally protected the thermometer it had obviously 
failed to do so on this occasion, so that the true temperature at the lower end of the 
series would have been even less than the one recorded. This seems highly unlikely for 
even 25%° or 25%°F would be unusually cold for this region. 


Unfortunately, no details of the construction of the thermometers or of their cases 
are available, so that it is not possible to pursue this point any further. But whether the 
instruments were protected or not, Sabine’s statement that the mercury was close to the 
index when it arrived at the surface is suspect, for it is difficult to believe that the thermo 
meter, even with its insulating layer of water inside the tin case, could have been hauled 
through over 400 fathoms at a temperature at least 3°F higher than that recorded at the 
greatest depth reached without any effect on the mercury. This is a small and unimport- 
ant point, but it does suggest that the normally very careful eyes of Sabine might have 
been susceptible to “seeing” what his mind thought or hoped he should see rather than 
the actual situation, and casts at least some doubt on the accuracy of the temperature 
records. 


There is also the question of the reliability of the instruments themselves. Even fifty 
years later the carefully made self-registering thermometers used aboard the Challenger : 
had to be handled with great care, for any sudden jolt was likely to move the indices an 
produce erroneous readings. The much earlier thermometers used by Ross are hardly 
likely to have been free from this same susceptibility to rough handling, and the instru- 
ment on the Alexander was definitely unreliable. In this case, however, the problem 
seems to have been overtight indices rather than loose ones, for in his private journal isi 
4 September, 1818, Parry says that when his thermometer was sent down to 230 fathon 
“_. the index did not move up, and was surrounded by the mercury when it came in; 
a fault which had been noticed before when the instrument had not been used for some 
time?! . 


These uncertainties, coupled with the doubtful nature of the soundings generally, 
try} Myatr fare VV > senite ir 
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ynreliability in detail, however, they do show consistent trends. Repeatedly the tempera- 
ures obtained with the clamms, Davy’s water bottle and the self-registering thermometers 
showed that the temperature decreased with increasing depth, even when te surface layers 
were well below 4°C (39°F), and this should have made adherents of the 4° theory | 
scrutinize their basic assumptions about the physical properties of sea water. 


CONCLUSION 
Having examined these events of the summer of 1818 in somewhat pedantic detail it is 
clear that the place in oceanographic history usually attributed to John Ross and the 
voyage Of the /sabella and the Alexander must be reviewed. 


Ross certainly cannot be credited with having obtained the first bottom sample from 
a depth of 1000 fathoms nor, as a consequence of this, with the first demonstration of 
the existence of life at this depth. His deepest soundings, at least amongst those in which 
the line reached the bottom, were in no more than 500—600 fathoms of water, and it 
was probably from this sort of depth that the Gorgonocephalus was obtained. Neverthe- 
Jess, even this was almost double the limit for life suggested by Edward Forbes and 
tenaciously believed in by many of the supporters of his azoic theory, so that Ross 
should undoubtedly be credited with this ‘first’. 


Similarly, he was obviously an enthusiastic and talented innovator, for in addition to 
the deep-sea clamms he also designed the ‘“‘Hydrophorus”, an ingenious device for obtaining 
water samples from depths greater than the 80 fathom limit of Sir Humphrey Davy’s 
water bottle.*? There is no evidence that the hydrophorus progressed beyond the drawing 
board, and the Hecla and Griper were supplied with a water sampler designed by Marcet 
for the 1819-1820 voyage, though Parry was provided with the deep-sea clamm and 
used it with considerable success. This seems to have been the last time the instrument 
was regularly employed and it probably ended its days abandonned and forgotten in an 
Admiralty store, but it was probably an important inspiration in the design of subsequent 
samplers making use of the forceps principal. For the next successful instrument based 
on this technique seems to have been the “Bulldog clam” developed during McClintock’s 
survey of the North Atlantic in 1860.54 The naturalist during this voyage, G. C. Wallich, 
was certainly familiar with Ross’s work and was undoubtedly involved in the design of 
the new instrument. The two halves of the Bulldog clam were closed by a strong rubber 
band, instead of by a weight sliding down inclined planes, and there was also a mechanism 
for detaching the weights on the sea bed before the sampler was brought up, but the 
“clam” idea seems to have been taken directly from Ross’s sampler. Ross should there- 
fore, perhaps, be credited with having produced the prototype of all the modern oceano- 
graphic grabs in use today. 

Ross was also an avid collector of data and it was certainly largely due to his enthusiasm 
that, despite the failure to accomplish the main purpose, the voyage of the /sabella and 
Alexander was more productive of oceanographic information than any of the numerous 
other naval expeditions to the arctic during the subsequent decade. Unfortunately, as 
we have seen, this enthusiasm seems to have been marred by a carelessness in reporting 
and assessing his observations which seriously detracts from their value. 

Parry, on the other hand, had a much more critical attitude towards the scientific 


results which he obtained and this may have discouraged him from making as many 
oceanographic observations as he might otherwise have done.S> In his published narrative 
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ff the voyage of the Hecla and Griper, for instance, he reports a sounding on 2 May, 


819, of 1050 fathoms “*. . . by the line’, but continues by expressing grave doubts about 
e accuracy of his sounding technique. 


“...1 believe the depth of water did not exceed eight or nine hundred fathoms, 


he ship’s drift being considerable on account of the swell. It should be remembered, also, 


hat where the soundings exceed five or six hundred fathoms, even in very calm weather, 
fhe actual depth must in the usual way of obtaining it, be a matter of some uncertainty, 
or the weight of the line causes it to run out with a velocity not perceptibly diminished, 
ong after the lead or the clamms have struck the ground.”56 


On his chart Parry plots this sounding in a position off the mouth of Lancaster Sound 
at about 74°30'N: 78°W, where the true depth seems to be a good deal less even than the 
$00—900 fathoms he was willing to accept. But at least he was aware of the pitfalls 
erent in taking deep-sea soundings, and particularly of the problem of detecting the 

tival of the weight on the sea-bed. As mentioned above, this difficulty was largely over- 
e by the practice of accurately timing the passage of each section of the sounding 
Ine, apparently introduced by James Clark Ross in the late 1830's and used with reason- 
able success up to the time of the Challenger and beyond. 


But in 1818 John Ross seems to have been blissfully unaware of these possible reasons 
© doubt the accuracy of his soundings. Or perhaps he was so aware of the scepticism 
vith which his account of the voyage would be received in some quarters that he silenced 
iny doubts about the veracity of the scientific results which he might have had in his 
wn mind so as not to provide his critics with more ammunition than necessary! 


He need not have worried, for so many other issues assumed much greater importance 
n the minds of John Barrow and the other commentators that they either ignored the 
tientific results completely or passed over them in a very cursory manner. Half a century 
ater the sounding results and the sub-surface temperature measurements were resurrected 
nd have been uncritically accepted ever since. Now, 100 years further on, it seems that 
Ross’s results are totally unreliable and in a positive sense have no real place in oceano- 
taphic history. 


But to relegate the voyage of the /sabella and the Alexander in this way would be to 
Ose sight of the lesson to be learnt from it. For by the time Wyville Thomson quoted 
Ross’s figures in his Depths of the Sea in 1873 the fact that they were erroneous had no 
ignificance as they had long since been superseded by later work. The important pom 
s that they had been largely disregarded during the intervening period, for while a critical 
xamination and an attempt to check them during the 1820’s and 1830’s would have 
Tevealed Ross’s shortcomings much sooner, the progress of Oceanography might have b 
advanced by several decades. 


een 
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never been moved since it was originally set out by him. This is at least the traditional(!) represen- 

_ tative of Gorgonocephalus arcticus; for it is without ticket of any kind.” 
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William Elford Leach (see also fig. 1). 

43 See Muench, R. D. 1971. The physical oceanography of the northern Baffin Bay Region. 
Baffin Bay north water project. Scientific Report No. 1. Arctic Institute of North America. 
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the 4th of April and the 18th of November, 1818, in His Majesty ’s Ship Alexander. London. pp. 104. 
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50 See, for instance, Matthus, W. 1 
for the determination of depth-temper: 

51 Wyville Thomson, op. cit. Pp. 30 

52 Wyville Thomson, op. cit. p. 30 

53 Ross was also far ahead of mos 
of steam power, though he had little e 
from 1829-33 (see Jones, 1972, op. ¢ 

54 McClintock, F. L. 1861. Rema 
London, pp. 12. 

55 Deacon, op. cit. p. 231. 

56 Parry, W. E. 1821. Journal of 
Atlantic to the Pacific; performed in t 
Murray, London, pp. 310 (p. 30). 
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<0 See, for instance, Matthus, W. 1968. The historical development of methods and instruments 
Boe determination of depth-temperatures in the sea in situ. Congr.int.Hist.Océanogr. 1. 35—47. 
51 Wyville Thomson, op. cit. p. 300. 

$2 Wryville Thomson, op. cit. p. 301; Deacon, op. cit. p. 229. 

53 Ross was also far ahead of most of his naval colleagues in his appreciation of the potentialities 
‘¢ steam power, though he had little enough success with the engine on his second arctic expedition 
en 1829-33 (see Jones, 1972, op. cit. and Dodge, 1973, op. cit.). 
a 54 McClintock, F. L. 1861. Remarks illustrative of the sounding voyage of HMS Bulldog, in 1860. 
tondon, PP- 12. 

55) Peacon.op. cit. p. 231: 

56 parry, W. E. 1821. Journal of a voyage for the discovery of a north-west passage from the 
atlantic to the Pacific; performed in the years 1819-20 in His Majesty’s Ships Hecla and Griper. 
a{urray, London, pp. 310 (p. 30). 
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